Abstract Purpose: This Food and Drug Administration (FDA) approval report describes the data and analyses leading to the approval by the FDA of nilotinib (Tasigna, AMN-107; Novartis Pharmaceuticals Corporation), an inhibitor of Bcr-Abl tyrosine kinase, for the treatment of chronic-phase (CP) and accelerated-phase (AP) chronic myelogenous leukemia (CML) resistant to or intolerant of imatinib. Experimental Design: The FDA approval of the efficacy and safety of nilotinib was based on the results of an ongoing single-arm, open-label, phase 2 clinical trial. The primary end point for CML-CP was unconfirmed major cytogenetic response. The efficacy end point for CML-AP was confirmed hematologic response. Results: The major cytogenetic response rate in 232 evaluable CP patients was 40% (95% confidence interval, 33%, 46%). The hematologic response rate in 105 evaluable AP patients was 26% (95% confidence interval, 18%, 35%). The median duration of response has not been reached for both CML-CP and CML-AP responding patients. In CML-CP patients, the common serious drug-related adverse reactions were thrombocytopenia and neutropenia. In CML-AP patients, the common serious drug-related adverse reactions were thrombocytopenia, neutropenia, pneumonia, febrile neutropenia, leukopenia, intracranial hemorrhage, elevated lipase, and pyrexia. Nilotinib prolongs the QT interval and sudden deaths have been reported; these risks and appropriate risk minimization strategies are described in a boxed warning on the labeling. Conclusions: On October 29, 2007, the U.S. FDA granted accelerated approval to nilotinib (Tasigna) for use in the treatment of CP and AP Philadelphia chromosome positive CML in adult patients resistant to or intolerant of prior therapy that included imatinib.
Chronic myelogenous leukemia (CML) is a clonal myeloproliferative disorder of the hematopoietic stem cell. CML accounts for 15% of cases of leukemia in adults. The median age of patients with CML is 67 years, but for patients enrolled in clinical studies, a median age of 50 to 60 years is reported. It is estimated that 4,570 new patients (2,570 men and 2,000 women) will be diagnosed with and 490 patients will die of chronic myeloid leukemia in 2007. 5 CML has a triphasic clinical course: an initial indolent chronic phase (CP), which is present at the time of diagnosis in f85% of patients with a median duration of 3 to 5 years; an accelerated phase (AP) lasting 6 to 18 months, in which neutrophil differentiation becomes progressively impaired and leukocyte counts are more difficult to control with myelosuppressive medications; and a terminal blast crisis (BC), a condition resembling acute leukemia lasting 3 to 6 months in which myeloid or lymphoid blasts fail to differentiate.
CML is characterized by the Philadelphia chromosome (Ph), which represents a reciprocal translocation between the long arms of chromosomes 9 and 22, t (9; 22) (q34; q11) which forms and creates a novel fusion gene Bcr-Abl. The Ph links the Bcr of chromosome 22 with the Abl proto-oncogene of chromosome 9. The normal Abl gene product is a tightly regulated tyrosine kinase involved in cell division and apoptosis. The Bcr-Abl fusion gene product is a constitutively active tyrosine kinase, the presence of which seems sufficient to induce leukemia in both experimental animals and humans (1, 2) .
Imatinib resistance can be defined as lack of a complete hematologic response in patients with CP-CML or as a failure to return to CP for patients with CML in AP or BC. The majority of patients with imatinib-resistant CML have secondary Bcr-Abl mutations that either impair the ability of the kinase to adopt the closed conformation to which imatinib binds or directly interfere with drug binding. Drug resistance is associated with the reactivation of BCR-ABL signal transduction (3 -6) .
Nilotinib is pharmacologically related to imatinib mesylate (Gleevec) and dasatinib (Sprycel), both of which are inhibitors of Bcr-Abl tyrosine kinase.
Imatinib mesylate (Gleevec) was approved in 2001 for the treatment of CML in three clinical settings: CML-BC, CML-AP, and CML-CP after failure of IFN (7). This approval was based on cytogenetic and hematologic responses in three nonrandomized, single-arm trials including a total of 1,027 patients with CML. Follow-up data from those studies led to the conversion of imatinib from accelerated to regular approval in 2003 (7 -9) . In 2002, imatinib mesylate was approved for the treatment of newly diagnosed adult patients with Ph+ CML in chronic phase. Treatment options for patients with imatinib resistance are limited. Higher doses of imatinib mesylate are reported to overcome disease-poor responses to conventional doses in patients who relapse or are resistant to the recommended approved doses of imatinib (10) .
Dasatinib (Sprycel) received accelerated approval in 2006 for the treatment of patients with imatinib-resistant CML-CP, CML-AP, and CML-BC, and received regular approval for patients with Ph+ ALL (11) . Accelerated approval for CML-CP, CML-AP, and CML-BC was based on cytogenetic and hematologic responses in four single-arm phase 2 studies, and one randomized phase 2 study.
Nilotinib (Tasigna, AMN-107; Novartis Corporation) is a multiprotein kinase inhibitor, targeting the Bcr-Abl fusion protein, c-Kit and PDGFRa (platelet-derived growth factor receptor), and PDGFRh (12, 13) . As shown by X-ray crystallographic data of nilotinib with unphosphorylated human Abl kinase, nilotinib stabilized the inactive configuration of the kinase by binding between the NH 2 -and COOH-terminal lobes of the kinase domain (14) . In murine (transfected with Bcr-Abl expression vectors, both wild-type and point mutant forms) and human leukemic cell lines, nilotinib showed inhibitory effects against Bcr-Abl autophosphorylation and Bcr-Ablmediated cell proliferation. Although nilotinib has shown in vitro inhibitory effects toward several mutant forms commonly found in the human Ph+ leukemia (such as E255V, M351T, Q252H/R, Y253F, F317L and E355G, IC 50 30-400 nmol/L), it exerted no effects against mutant T315I. Orally administered nilotinib at tolerated doses reduced tumor burden in nude mouse models.
The (Fig. 1) . Nilotinib capsules for oral use contain 200 mg nilotinib base, anhydrous with several inactive ingredients. The capsules contain gelatin, iron oxide (red), iron oxide (yellow), and titanium dioxide.
Toxicology
The safety assessment of nilotinib was conducted in in vitro and in vivo safety pharmacology, pivotal general toxicology (4-and 26-week rats, 4-week dog, and 39-week monkey), genetic toxicology, and reproductive and developmental toxicology (rat and rabbit) studies, and identified liver, bile duct, and gall bladder as the target organs. Minor but salient toxic effects were also noted in spleen, heart, pancreas, and thyroid.
In cardiovascular safety pharmacology studies, nilotinib was a hERG channel blocker with an IC 50 value at 0.13 Amol/L. It also prolonged action potential duration and induced triangulation and beat-to-beat variability in isolated rabbit hearts. The coronary vasoconstrictive effect was illustrated in rabbit hearts as well as in isolated human coronary arteries. The clinical relevance of the observed changes is not clear. Neither dogs nor monkeys showed remarkable results in electrocardiography, as similarly shown in the negative telemetry test in conscious dogs. In general toxicology studies, nilotinib exhibited minimal histopathologic changes in the heart: cardiomyopathy in rats; focal mesothelial cell proliferation, coronary medial hypertrophy, and fibrosis in dogs; and slight hemorrhage in monkeys.
The hematologic findings, common in rats and monkeys but not dogs, included suppressed erythroid parameters with or without an increase in reticulocyte counts, and increased WBC counts. The latter could be likely the consequence of infection/ inflammation, as evidenced by the observation of leukocyte infiltration in multiple organs, or secondary to the drug-effects in the lymphoid tissues, shown by findings in spleen and lymph nodes, such as lymphoid hyperplasia, fibrosis, hemorrhage, and hypocellularity. These findings may also be a result of the pharmacologic activity of nilotinib on c-Kit and PDGF receptors, which play a crucial role in normal hematopoiesis. Increased platelet counts and prolonged activated partial thromboplastin time were seen in monkeys. Nilotinib induced prominent hepatobiliary toxicities in dogs and monkeys. These toxicities included increased levels of alanine aminotransferase, total bilirubin, cholesterol, and triglyceride, as well as gross and histopathologic findings (enlargement, discoloration, Kupffer cell hypertrophy, hyperplasia, vacuolation, proliferation and hyperplasia in bile ducts, as well as increased luminal mucus in gall bladder).
Carcinogenicity studies were not conducted with nilotinib. Nilotinib was negative in the bacterial Ames test, in vitro chromosomal aberration test in human peripheral lymphocytes, Comet test, and in vivo micronucleus test in rats. However, two impurities, as synthetic intermediates and present in small quantities in the final product, were positive in the bacterial mutagenicity test.
Nilotinib did not affect male or female fertility. Nilotinib induced dose-dependent embryo-fetal toxicities: increased resorption, postimplantation loss, as well as decreased viable fetuses and litter size. Other than uterine dilation in a 26-week study in rats, nilotinib was devoid of toxicities in male or female reproductive organs. Nilotinib was not teratogenic in either rats or rabbits.
Clinical Pharmacology
Pharmacokinetics. Peak concentrations of nilotinib are reached 3 hours after oral administration. The bioavailability of nilotinib was increased when given with a meal. Compared with the fasted state, the systemic exposure (AUC, area under the curve) increased by 82% when the dose was given 30 minutes after a high-fat meal. The apparent elimination half-life estimated from the multiple dose pharmacokinetic studies with daily dosing was f17 hours. Inter-patient variability in nilotinib AUC was 32% to 64%. Steady state conditions were achieved by day 8. Steady-state nilotinib exposure was dosedependent with less than dose-proportional increases in systemic exposure at dose levels higher than 400 mg given as once-daily dosing. There was no relevant increase in exposure to nilotinib when the dose was increased from 400 mg twice daily to 600 mg twice daily. Serum protein binding is f98% on the basis of in vitro experiments. Age, body weight, gender, or ethnic origin did not significantly affect the pharmacokinetics of nilotinib.
After a single dose of radiolabeled nilotinib in healthy subjects, >90% of the administered dose was eliminated within 7 days, mainly in feces. Nilotinib undergoes metabolism by CYP3A4, and concomitant administration of strong inhibitors or inducers of CYP3A4 can increase or decrease nilotinib concentrations significantly. In healthy subjects receiving ketoconazole, a CYP3A4 inhibitor, at 400 mg once daily for 6 days, systemic exposure (AUC) to nilotinib was increased f3-fold. In healthy subjects receiving the CYP3A4 inducer, rifampicin, at 600 mg daily for 12 days, systemic exposure (AUC) to nilotinib was decreased f80%. Nilotinib has not been investigated in patients with hepatic impairment. Caution is recommended in patients with hepatic impairment, because nilotinib metabolism is mainly hepatic. Nilotinib is a substrate of the efflux transporter P-glycoprotein (Pgp, ABCB1). If nilotinib is administered with drugs that inhibit Pgp, increased concentrations of nilotinib are likely, and caution should be exercised.
Nilotinib is a competitive inhibitor of CYP3A4, CYP2C8, CYP2C9, CYP2D6, and UGT1A1 in vitro, potentially increasing the concentrations of drugs eliminated by these enzymes. Single-dose administration of nilotinib with midazolam (a CYP3A4 substrate) to healthy subjects increased midazolam exposure by 30%. Caution should be exercised when coadministering nilotinib with substrates for these enzymes that have a narrow therapeutic index. In vitro studies also suggest that nilotinib may induce CYP2B6, CYP2C8, and CYP2C9, and thereby has the potential to decrease the concentrations of drugs that are eliminated by these enzymes. Nilotinib inhibits human P-gp.
Pharmacogenomics. A pharmacogenetic analysis of 97 patients evaluated the polymorphisms of UGT1A1 and its potential association with hyperbilirubinemia during nilotinib treatment. In this study, the (TA)7/(TA)7 genotype was associated with a statistically significant increase in the risk of hyperbilirubinemia relative to the (TA)6/(TA)6 and (TA)6/ (TA)7 genotypes for both CML-CP and CML-AP patients. In the AP arm of the phase 2 component, the relative risk was 7.3 (95% confidence interval: 1.5, 34.4) for grade 3 or greater hyperbilirubinemia. In the CP arm, the relative risk was 18 (95% confidence interval: 4.1, 78.5) for grade 3 or greater hyperbilirubinemia. For both comparisons, the results were significant at the 0.05 level (15) .
Overview of Clinical Data
The source of the clinical data was a single nonrandomized phase 1/2 trial conducted by the applicant. The phase 1 component was designed to establish the maximum tolerated dose, define dose limiting toxicity, and guide dosing in the phase 2 component. The phase 2 study component, which is currently ongoing, had several cohorts of patients, some of which were the basis for the approved indications.
Phase 1 component. The phase 1 component evaluated nilotinib on an initial once-daily and later twice-daily continuous dosing regimen from 50 mg to 1,200 mg/d in 119 patients. Dose-limiting toxicities were primarily related to hematologic toxicities such as thrombocytopenia and neutropenia, hepatobiliary toxicities such as transaminase elevations, hyperbilirubinemia and increased lipases, and rash that occurred at and beyond doses 600 mg once daily. There was no further increase in exposure with the 600 mg twice-daily dose compared with the 400 mg twice-daily dose. The maximum tolerated dose was determined to be 600 mg twice daily by a two-stage modified continuous reassessment method. However, the 400 mg twice-daily dose regimen was selected for evaluation in the Phase 2 component of the study according to criteria based on safety, pharmacokinetics, and preliminary evidence of activity.
Phase 2 component. The primary efficacy end point in the CP-CML population was unconfirmed major cytogenetic response (MCyR), which included complete cytogenetic response (0% Ph+ cells) and partial response (1-35% Ph+ cells). The primary efficacy end point in CML-AP was confirmed overall hematologic response that included complete hematologic response (CHR), no evidence of leukemia (NEL), and return to chronic phase. For the purpose of accelerated approval, only CHR and NEL were considered as surrogates reasonably likely to predict clinical benefit. Hematologic responses had to be confirmed z4 weeks after the initial response was noted. The total number of patients reviewed in the submission consisted of 280 patients with CML-CP and 105 patients with CML-AP. The median duration of treatment with nilotinib in patients with CML-CP was 8.7 months and with CML-AP was 5.6 months. Nilotinib was administered orally at 400 mg twice daily not to be taken with food. The capsules were swallowed whole with water.
Efficacy results. Baseline characteristics in the CML-CP and CML-AP patients are shown in Table 1 . The definition of imatinib resistance included failure to achieve a complete hematologic response by 3 months, cytogenetic response by 6 months, or major cytogenetic response by 12 months or progression of disease after a previous cytogenetic or hematologic response. Imatinib intolerance was defined as discontinuation of treatment due to toxicity and lack of a major cytogenetic response at time of study entry.
In patients with imatinib-resistant or -intolerant CML-CP, 92 of 232 (40%) evaluable patients achieved an unconfirmed MCyR (Table 2) . Results were based on bone marrow cytogenetics. There was no difference in MCyR between patients ages <65 years and those z65 years. Based on current followup, 59% of CML-CP responding patients with a MCyR had a duration of response of at least 6 months.
In patients with imatinib-resistant or -intolerant CML-AP, the confirmed hematologic response rate (CHR + NEL) was 26% ( Table 2 ). The major hematologic response rate was 31% in patients <65 years of age and 15% in patients z65 years. Based on current follow-up, 63% of CML-AP responding patients with NOTE: CHR: neutrophils z1.5 Â 10 9 /L, platelets z100 Â 10 9 /L, no myeloblasts in peripheral blood, myeloblasts <5% in bone marrow, and no extramedullary involvement. NEL: same criteria as for CHR but neutrophils z1.0 Â 10 9 /L and platelets z20 Â a confirmed hematologic response had a duration of response of at least 6 months.
Complete hematologic response and unconfirmed MCyR were secondary end points evaluated in CML-CP and CML-AP patients, respectively. Only a subgroup of patients was evaluable for these end points. Therefore, these results were considered exploratory and were not included in labeling.
The number of patients in the population who received prior imatinib and dasatinib were too small for interpretation and this information was not included in the labeling.
Safety. Four hundred and thirty-eight patients comprised the safety population of 318 patients with CML-CP and 120 patients with CML-AP. All patients were treated with a starting dose of 400 mg orally twice daily.
The median duration of exposure in days for CML-CP and CML-AP patients were 245 (range 1-502) and 138 (range 2-503), respectively. The median dose intensity of 797 mg/d (range 145-1,149) was similar for both CML-CP and CML-AP patients and corresponded to the planned 400 mg twice-daily dosing. The median cumulative duration in days of dose interruptions for the CML-CP patients was 18 (range 1-185), and the median duration in days of dose interruptions for the CML-AP patients was 22 (range 1-163).
Discontinuation for drug-related adverse reactions was observed in 11% of CML-CP and 8% of CML-AP patients.
Treatment-emergent grade 3/4 myelosuppression was the most common laboratory adverse reaction. Grade 4 thrombocytopenia occurred with a greater incidence than grade 3 thrombocytopenia in patients with CML-CP and CML-AP (Table 3) . Grade 4 neutropenia occurred with a greater incidence than grade 3 neutropenia in patients with CML-AP. Clinically relevant treatment-emergent grade 3/4 laboratory abnormalities occurring at an incidence >5% in CML patients receiving nilotinib included elevated lipase, hyperglycemia, hypophosphatemia, and elevated bilirubin (Table 4) . Pancreatitis related to nilotinib administration occurred in 1% of the patients. Other relevant treatment-emergent adverse reactions that occurred at an incidence <5% included elevated change to aspartate aminotransferase or change to alanine aminotransferase, decreased albumin, and elevated alkaline phosphatase; electrolyte abnormalities included hyperkalemia, hypokalemia, hyponatremia and hypocalcemia, and elevated creatinine.
In CML-CP patients, the most commonly reported nonlaboratory drug-related adverse reactions (>10%) were rash, pruritus, nausea, fatigue, headache, constipation, diarrhea, and vomiting. In CML-AP patients, the most commonly reported nonlaboratory drug-related adverse reactions (>10%) were rash, pruritus, and constipation ( Table 4) .
The common serious drug-related adverse reactions in patients with CML-CP were thrombocytopenia and neutropenia. The common serious drug-related adverse reactions in patients with CML-AP were thrombocytopenia, neutropenia, pneumonia, febrile neutropenia, leukopenia, intracranial hemorrhage, elevated lipase, and pyrexia.
The potential for nilotinib to prolong QT was assessed in both a placebo-controlled study with healthy volunteers and the nonrandomized phase 1/2 trial with patients. In the placebo-controlled study with healthy volunteers designed to assess the effects of nilotinib on the QT interval, the administration of nilotinib was associated with concentrationdependent QT prolongation; the maximum mean placeboadjusted QTcF change from baseline was 18 ms (1-sided 95% upper confidence interval, 26 ms). A positive control was not included in the QT study. Peak plasma concentrations in the QT study were 26% lower than those observed in patients enrolled in the ongoing single-arm study. Rash  33  2  28  0  Pruritus  29  1  20  0  Nausea  31  1  18  <1  Diarrhea  22  3  19  2  Constipation  21  <1  18  0  Vomiting  21  <1  10  0  Abdominal pain  11  1  13  3  Headache  31  3  21  2  Fatigue  28  1  16  <1  Pyrexia  14  1  24  2  Asthenia  14  0  12  2  Edema, peripheral  11  0  11  0  Arthralgia  18  2  16  0  Myalgia  14  2  14  <1  Pain in extremity  13  1  16  2  Bone pain  11  <1  13  <1  Muscle spasms  11  <1  14  0  Back pain  10  <1  12  <1  Cough  17  <1  13  0  Dyspnea  11  1  8  3  Nasopharyngitis  16  <1  11  0 NOTE: Treatment-emergent adverse reactions regardless of relationship to study drug and excluding laboratory abnormalities. * National Cancer Institute Common Terminology Criteria for Adverse Events, version 3.0.
In the phase 1/2 study, a number of patients experienced QTcF prolongations from a baseline of >30 ms (33.0% of CML-CP patients, 40.8% of CML-AP patients). QTcF increases of >60 ms were reported in 1.9% of CML-CP and 2.5% of CML-AP patients. Grade 3/4 drug-related QT prolongations were reported in V3%, whereas syncope, gastrointestinal and central nervous system hemorrhages, fluid retention, arrhythmias, and myocardial infarction reactions were reported in V2% of patients.
Nilotinib should not be used in patients with hypokalemia, hypomagnesemia, or long QT syndrome. Hypokalemia or hypomagnesemia must be corrected before nilotinib administration and should be periodically monitored during therapy. Drugs known to prolong the QT interval and strong CYP3A4 inhibitors should be avoided. Patients should avoid food 2 hours before and 1 hour after taking a dose. Electrocardiograms should be obtained to monitor the QTc at baseline 7 days after initiation, and periodically following any dose adjustments.
There were 5 sudden deaths reported in patients receiving nilotinib in the ongoing phase 1/2 study (n = 867; 0.6%) considered at least possibly related to nilotinib use. Two additional sudden deaths were considered likely due to other causes. A similar incidence was also reported in the expanded access program or compassionate use protocol. The relative early occurrence of some of these deaths relative to the initiation of nilotinib suggests the possibility that ventricular repolarization abnormalities may have contributed to their occurrence. Some patients were on concomitant medications which either prolonged QT interval or were CYP inhibitors.
Phase IV Postmarketing Commitments
The applicant has agreed to several phase IV commitments. The commitment to submit the results of the ongoing, singlearm, phase 2 study in the CML-CP and CML-AP patients resistant to or intolerant of prior imatinib with a minimum follow-up of 24 months is intended to determine the duration of responses observed. This could possibly convert the accelerated approval to a regular approval. The applicant has also agreed to the implementation of postmarketing pharmacovigilance activities to evaluate safety signals associated with nilotinib, including QT interval prolongation and sudden deaths. Other commitments include evaluation of the pharmacokinetics of nilotinib in patients with impaired hepatic function; a relative bioavailability study; studies to evaluate the effect of nilotinib on the metabolism of a sensitive CYP2C9 substrate and if a significant interaction is shown, additional clinical studies to evaluate the effect of nilotinib on the metabolism of a sensitive CYP2C8 substrate and/or a sensitive CYP3A4 substrate; and a study to evaluate if H2 blockers/proton pump inhibitors alter the pharmacokinetics of nilotinib.
Regulatory Basis for Approval
For CML-CP, accelerated approval was based on the surrogate end point of MCyR (which included complete and partial CyR) assessed with standard bone marrow cytogenetics. The response rate by bone marrow cytogenetics was considered a surrogate end point reasonably likely to predict clinical effectiveness for accelerated approval. MCyR based on bone marrow cytogenetics has been used previously as a surrogate in the accelerated approvals of both imatinib and dasatinib (7, 11) .
For CML-AP, accelerated approval was based on the surrogate end point of confirmed hematologic response. The protocol specified primary efficacy end point in CML-AP was overall hematologic response which included CHR or NEL and return to chronic phase. Only CHR and NEL (a major hematologic response) were considered as surrogates reasonably likely to predict clinical effectiveness for accelerated approval. This end point has also been used previously as a surrogate in the accelerated approvals of both imatinib and dasatinib (7, 11) .
There were several limitations to the data. Efficacy was based on a single ongoing clinical trial with interim data submitted. All CML-CP patients had at least a 6-month follow-up and all CML-AP patients had at least a 4-month follow-up. These follow-up periods were sufficient for the evaluation of response rates, but not for the durations of responses. The median duration of response had not been reached in both the CML-CP and CML-AP populations. The ability to assess the causality of adverse events in this application is limited by the lack of randomized comparative data.
Patients who presented with cardiac events within 12 months before nilotinib administration, such as myocardial infarction, unstable angina, clinically significant atrial and ventricular arrhythmia, congestive heart failure and QT interval of > 450 were excluded from the nilotinib trial. It is therefore unknown whether patients with these concomitant conditions may be safely treated with nilotinib.
The use of concomitant medications and the timing of administration relative to food are important to reduce the potential for QT interval prolongation. A medication guide incorporates these instructions. Dose adjustments for QT interval prolongations, myelosuppression and elevations of lipase, amylase, bilirubin, and hepatic transaminases have been addressed in the label.
A boxed warning was also included on the label. This warning describes the extrinsic and intrinsic factors discussed above that increase nilotinib exposure and the factors that increase the risk of torsade. The warning also incorporates strategies to minimize risk, including electrolyte correction, avoiding drugs known to prolong the QT interval and strong CYP3A4 inhibitors, avoiding taking nilotinib with food, using caution in patients with hepatic impairment, and monitoring for QT interval prolongation.
The efficacy data show that nilotinib treatment results in cytogenetic and hematologic responses in patients with CML-CP and CML-AP who are resistant to or intolerant of imatinib. Most responses occurred within 3 months of initiation of therapy. Responses that lasted for as long as 14 months were observed. The results of the trial provide evidence that nilotinib is effective as a single agent in patients with CML-CP and CML-AP who are resistant to or intolerant of prior imatinib. Cytogenetic and hematologic responses in imatinib resistant or intolerant CML-CP and CML-AP patients, who have limited treatment options, are reasonably likely to predict clinical benefit and therefore support accelerated approval.
